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Network analyzer

Network analyzer je softverska aplikacija razvijena iz potrebe za alatom koji ¢e
omoguciti prikupljanje podataka, analizu mreze, reSavanje problema i
optimizaciju DSL linija.
e Funkcionalnosti (moduli) NA:

- Network assessment — na osnovu nadgledanja svih DSL linija u mrezi i
prikupljanje statistika daje procenu kvaliteta mreze

- Dynamic line management (DLM) — vrSi automatsko optimizovanje linije u
sluCaju degradacije kvaliteta promenom linijskog profila

- Line diagnosis — detektuje i reSava probleme vezane za degradaciju
performansi i stabilnosti

- Single-end line testing (SELT) - detektuje i lokalizuje probleme vezane za
konektivnost

- Upgrade predictor

Interfejsi:
- Northbound interface — integracija sa OSS putem web servera i file transfera,

pristup NA
- Southbound interface - integracija sa pristupnom opremom
- Multivendor Plug-in (MVP) interface - rad na uredajima drugog vendora
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ealizacija NA u mrezi TS

- Virtuelna infrastruktura

IP/MPLS NBI - Northbound Interface
SBI - Southbound Interface
ICC — Interclaster
DT Ruter TKC2 Communication

IA— Internet Access

kanacappl kanacapp2 kanacdb

I IP/MPLS
DT Ruter TKC2

kanacmgmt
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Procena kvaliteta linije

Kolektori: prikupljaju podatke s linije u periodima od 15 minuta i 24
casa

Kriterijum za kvalitet: stabilnost linije

e Na dnevnom nivou:

e MTBE:
Video (DS) — stabilno 180 s, nestabilno 170 s;
Data (DS) - stabilno 6 s, nestabilno 2 s.

e MTBR:
Video — stabilno 12 h, nestabilno 6 h;
Data (DS) — stabilno 6h, nestabilno 3 h.

e Na nedeljnom nivou:

e Racuna srednju vrednost parametara na dnevnom nivou za
period od sedam dana.

e Za dati period: uprosecCena vrednost za max 12 nedelja
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Network assesment

Network stability

Generated on: May 16, 2019

Stable = 47.2%

T Risky = 1.4%

® Stable = 539,271 ® Risky = 19,624 @ Unstable = 77,791 @ Not encugh showtime = 1,690
® Mo showtime = 617,383 @ Missing data =0

e Network analyzer daje prikaz stabilnosti mreze na
osnovu prikupljenih podataka na dnevnom nivou.
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LSD (Line State Diagnosis)

e Koristi se za reSavanje problema konektivnosti i degradacije performansi
(na osnovu podataka u trenutku izvrSenja).

e Daje statiCku sliku ponasanja linije na osnovu istorijskih podataka i
trenutnog ponasanja.

Pokrece se unoSenjem ID porta:

B-KOSANCICEV_VENAC-ISV-1:1-1-6-14
B-REPISTE-MA-1:1-0-0-20

Tabovi u LSD se odnose na izabrani port:

- Summary

- Diagnosis management

- SELT management - prikazuje dosadasnje uradene SELT analize

- Event history — istoriju dogadaja na portu za koji je radena inspekcija
- Configuration — konfiguraciju porta vezano za DLM
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LSD (Line State Diagnosis) - Summary

ry [ Diagnosis m it [ SELT it [ Event history [ Configuration |

Line state diagnosis report for B-NOVI_BEOGRAD-ISV-8:1-1-2-9 at 5/16/19 8:43 PM (stored status) Diagnosis control

Leseniphon Dashboard || SELT | | Short diagnosis || Diagnosis || Valication || Reinitialize |
Customer ID STOJANAC_BOSKO#2130778
Physical profile LINERATE_6144_INT / ADSL_ALL_SKRIPTA Classification history

Virtual profile Unavailable S/7i19 5/9/19 5/11/19 S/13/19 5/15/19

Vect fallback profile Seerviee cquality | NN 00 000 00 [ — e e
Service Template default Internet *DSL perforrnarce [ I N R e e e e e
Service template Default Show-time 4h | 23h59 23h58 23h59 | 23h59 24h |23h59 22h59| 23h56 | 23h59 20h39
resolution Inspection

Card type MALT-C DLM state

DSL type ADSL2plus (G.992.5 Annex A non-overlapped) over POTS (B-NOVI_BEOGRAD- —
15V-8:1-1-2-9) Upgrade Prediction 5/16/19 1:33 AM

CPE type HG520 ADSL2+ downstream From modem estimated attainable net data rate DS 24,104kb/s to
predicted attainable net data rate DS 18,411kb/s (a gain of -24%).

VD5L2 downstream VDSL2 TP |From modem estimated attainable net data rate DS 24,104kb/s to
predicted attainable net data rate DS 12,544kb/s (a gain of -48%).

VDSL2 upstream VDSL2 TP Predicted attainable net data rate US is 1,458kb/s.

Actual CPE VECT type 'VDSL2Z downstream VDSLZ TP [From modem estimated attainable net data rate DS 24,104kb/s to
P vectored predicted attainable net data rate DS 12,544kb/s (a gain of -48%).

supported CPE VECT types VDSL2 upstream VDSL2 TP Predicted attainable net data rate US is 1,458kb/s.
DSL status up vectored

Last status change 5/16/19 8:42 PM Confidence The predicted confidence is 100%.
DELT estimated distance |1.707 km Highest Eligible Service ADSLZ+ |mediumRate

Electrical Length Mot applicable Highest Eligible Service VDSL2 (lowRate

Actual AELE mode Not applicable (VDSL2 only) VDSL2 TP

Highest Eligible Service VDSLZ |(lowRate
VDSL2 TP vectored

Highest Eligible Service mediumRate
Measured with ADSL2+.

Binder(s) n/a or not available

Actual rate adaptation US : Automatic, DS : Automatic
mode

Vect status n/a or Not configured

15min Intervals Classification history
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LSD (Line State Diagnosis) - Summary

e m http://172.29.52.24/ nac-cp/default.html = || Search..

L Toanwirem ogmop m Metwork Analyzer - Status o... W MNerthbound interface - Wikipe... ||
File Edit View Faverites Tools Help

SUPEINEEINE EET gy s VDSL2 upstream VDSLZ TP Predicted attainable net data rate US is 1,458kb/s.
DSL status Up vectored

Last status change 5/16/19 8:42 PM Confidence The predicted confidence is 100%.
DELT estimated distance |1.707 km Highest Eligible Service ADSLZ+ [mediumRate

Electrical Length Not applicable Highest Eligible Service VDSL2 |lowRate

Actual AELE mode Mot applicable (VDSLZ only) VD5LZ TP

Highest Eligible Service VDSL2 |lowRate
[VDSL2 TP vectored

Highest Eligible Service mediumRate
teasured with ADSL2+,

15min Intervals Classification history
1200AM O0ZODAM  0400AM 0600AM OB:00AM 10.00AM  1200PM  OZ00PM 0400FPM  OSO0PM  OBOOPM  10:00PM 1200 AM
Service quality (5/16/13) | | LLLLEL LTI
Show-time (5/16/13) | Boni 1h [ 1h [ 1h | 1h | 1h | 1h [58m] 41lm

Parameter summary SELT reference not available
Parameters Upstream Downstream

Actual RTX mode not in use, Forbidden not in use, Forbidden
Rel. capacity eccupation [%] 91 34

Attenuation [dB] 14.8 17

Loop attenuation [dB] 15.3 24

Attenuation per band [dB] n/a n/a

Loop attenuation per band [dB] n/a n/a

Noise margin [dB] 9.5 32.7

Actual PSD [dBm/Hz] -38.3 -45.8

Output power [dBm] 12.1 16.6

User traffic [octets] 2,435,789,047 452,340,618

FEC Parameters Upstream Downstream

Actual bitrate [kb/s] 1,021 6,144

Attainable bitrate [kb/s] 1,137 24,196
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LSD (Line State Diagnosis)-Summary

(1)

Classification history E
4/20/10 4122010 4/24/10 26/10 ‘ 4/28110

T,

24h  16h l.“lm 248 2an

Physical profie : DLM_VAL_FAST_6000_44/nul |

—

®

e U polju “Classification history” su prikazani:
- Service stability i DSL performance u prethodnih x dana (difoltno je 10).
- Podebljane uspravne linije (broj 1) ukazuju da je dosSlo do promene profila.
- PrevlaCenjem miSa preko grafa za Service stability i DSL performance
prikazuje se naziv profila (broj 2).
- PrevlaCenjem miSa preko grafa za DLM state prikazuje se njegova vrednost
(operations, impaired, waiting for switch) (broj 3).
- Inspection prikazuje kada su vrSene provere linije




% Telekom Srbija

LSD (Line State Diagnosis)-Summary

e U odeljku Diagnosis control moze se pokrenuti neka od sledecih
iInspekcija, na istom portu:
Dashboard
SELT
Short diagnosis
Diagnosis
Validation
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LSD (Line State Diagnosis) - Dashboard

Daje izgled DSL-a u realnom vremenu — promene vrednosti parametara ili
nove probleme/events. Na osnovu toga se korisnik moze uputiti da uradi
odredenu akciju, pri ¢emu se odmah vide njene posledice.

| £| Dashboard J-MEG_KARAPANDZINA_V3-MAS-1:1-0-3-14

Line status B | | Last cottected time: May 17, 2019 12:16:06 AM

Bitrates US
15,000
10,000 |

5,000 |

ol

00:15 00:18

Bitrates DS

50,000 |
60,000 |
0
2 40,000
20,000

ol

00:15 00:18

Attenuations
10

00:15 00:16

Noise margins

ol

00:15 00:18

— Actual bitrate US — Attainable hitrate US
Mo data Unable to collect data

— Actual hitrate DS — Attainable bitrate DS
Mo data Unahle to collect data

— Aftenuation LIS — Attenuation DS
Mo data  Unahle to collect data

— Moise margin US — Moise margin DS
Mo data  Unable to collect data

W L1

Forward error corrections

5

o+ i - - +
00:15:00 00:15:30 00:16:00 00:18:30

Severely errored seconds

1]

05

o - - - H
00:15:00 00:15:30 00:16:00 00:18:30

Errored seconds

1]
05

o

00:15.00 00:15:30 00:18:00 001630

User traffic
3,000 |
2,000 |
1,000 |

0+

00:15 0o:1e

— Forward error corrections US

— Forward error corrections DS ' Mo data

Unable to collect data

— Severely errored seconds US

— Severely errored seconds DS © Mo data

Unable to collect data

— Errored seconds US

— Errored seconds DS ' Mo data

Unable to collect data

— Incoming user traffic
— Outgoing user traffic © Mo data

Unable to collect data
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LSD (Line State Diagnosis)-Summary
Short diagnhosis

e Na zahtev korisnika, prikuplja i analizira DSL port u
kracem vremenskom intervalu (default 1 minut), sto
je dovoljno da se generisu svi DSL parametri.

e Napomena: ovo je kratak period za pouzdanu
diagnozu. Zato, ako se pojavi tabela “Detected
problems”, treba je odbaciti i uraditi LQD (Line
guality diagnosis) u automatic collection modu.

e Koristi se da se dobije stanje linije u kratkom
vremenskom roku
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LSD (Line State Diagnosis)-Summary
Short diagnosis

Status of 'Short line quality diagnosis' inspection (1,316) launched on line B-KOSANCICEY_VENAC-ISY-1:1-1-6-13 [Port de

shart line quality diagnasis report for B-KOSANCICEV_WVEMAC-15Y-1:1-1-6-13 [inspection launched by admin) Diagnosis control

Description [ Dashboard ][ Diagnosis ” Restart diagnosis H “alidation
Customer (D BELIC_SLOBODAN#IZE4922

Physical profile TP_120_LP / ADSL_ALL_SKRIPTA_NO_RFI

[ CEV export ][ RAMY export ” Regenerate ]

Wirtual profile Unavailable
vect fallback profile

Service Template default Internet

Service template resolution Default

Card type MALT-C

DSL type ADSL2plus (G.992.5 Annex A non-overlapped) over POTS
CPE type Unknown

Wect status nfa or Not configured

Actual CPE WECT type
Supported CPE VECT types
Estimated vect gain DS [kbrs]
Estimated vect gain US [kbrs]

Classification histo
Service stability Undeterrmined Y

DELT estimated distance 1.143 km

9/18/13 9/20/13 9/22/13 9/24/13 9/26/13 9/28/13
Service stability | I N i —
Electrical Length Not applicable (VDSL2 ony) xDsL.performance NN NN N N S S S S S N
Start time Q2B 1123 AM Show-time | 24h 24h 24h 24h 24h 24h 24h 24h 24h 24h  11h22
Stop time DI2E13 1124 AM Inspectionl

State Finished DLM state |
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LSD (Line State Diagnosis)-Summary
LQD (Line Quality Diagnosis)

Sluzi za reSavanje kompleksnijih problema u kvalitetu servisa. Detektuje
nestabilnost, staticke probleme, probleme promenljive u vremenu i fizicke
probleme na liniji.

Moguca su 2 moda inspekcije:
- Automatska - neophodno 6h showtime (podeSeno u sistemskim parametrima)
- Forsirana - korisnik sistema podeSava vreme kolekcije podataka

NA koristi pragove definisane u pridruzenom servisnom templejtu da detektuje
degradaciju kvaliteta servisa (stabilnost servisa), a za fiziCki problem daje
analizu DSL parametara.

Omogucava detaljniju analizu kvaliteta linije (SNR, QLN, Hlog, FEC
(down/up),Bitrate (up/down),User traffic,CV, Errored seconds Severely errored
seconds, Noise margin (up/down), LEFTRS Output power, Attenuat|on)




% Telekom Srbija

D (Line State Diagnhosis)-Summary
SELT (Single-End Line Testing)

Detektuje | lokalizuje probleme vezane za konektivnost.
NA zahteva SELT test od DSL uredaja.

Zahteva prekid servisa ukoliko je aktivan na liniji, | po
zavrSetku testa, vrsi se restore linije na prethodno stanje

DSLAM prosleduje podatke NA-u, gde ih SELT
Interpretation unit dalje analizira.

Kao izvedeni parametri dobijaju se: kapacitet u up/down,
duzina petlje, slabljenje na liniji, termination type |
lociranje bridge tap (uklanjanjem bridge tap povecava se
kapacitet petlje).
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LSD (Line State Diagnosis)-Summary
SELT (Single-End Line Testing)

Derived

P parameters
SELT
PROCESSING HTTP(S) CUSTOMER CARE
Start SELT

5530 NA

MEASUREMENT a| start SELT
PARAMETERS =| measurement
(E.G. ECHO RESPONSE) | &

Sync not possible

* EEED ' l

[ieninsnsnssang .
I SELT measurement : CPE
— >
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SD (Line State Diagnosis)-Summary
SELT (Single-End Line Testing

SELT analysis result for MAB600T_TEST:1-0-5-15 (analysis launched by admin)

Inspection details

Description

Reliability

High

Analysis results

Current

Loop estimate

teazurement timestamp

2TIIZ08 PM

Syne status before Selt inspection

Dowin

Termination type

Unknowmn

Length

3420 m [+/-] 350 m

Attenuation @& 300 kHz

47.4 dB

Capacity

Capacity not estimated

Bridged tap

Bridged tap detection not enabled

Metallic fault

tetallic fault detection not enabled

Upstream attenuation measured by DELT

nfa

Upstream attenuation estimated by SELT

33.9 dB, default POTS line type used

SELT reflections

Type

Location

tagnitude

Unknewn

3420 m [+/-] 350 m

70,0 dB

Detected praoblems

| — T
Contidence Impact

Lescription

Proposed repalr actions

100% No connectivity,

The equipment was administrative down.

Unlock. the port,

5% Mo connectivity,

There is a loop irmpairment at 3420.0 m from the DELAKM

Fix the open/shart circoit

A0% Mo irnpact specified.

Mo CPE connected or CPE switched off

Werify that the CPE is connected and turned on
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LSD (Line State Diagnosis)-Summary
Validation

PokrecCe se na liniji da verifikuje da li je prihvatljiva
stabilnost pre aktivacije servisa ili da se verifikuje repair
action. Vremenski interval se definiSe u service template
(difoltno 4 sata, a najvise 7 dana).

Rezultati se vide na stranici diagnosis management u
koloni status (ok ili nok)
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LSD (Line State Diagnosis)-Diagnosis
management

Status of B-KOSANCICEV_VENAC-ISY-1:1-1-6-13

Summaryl Diagnosis managementl SELT managementl Event histuwl Cunfiguratmn‘

Shawing raw *

State Prugress Status Descrlptmn Customer ID Inspection type Resource User name Start time ¢ Stop time
an * * - *

37 Monitoring fi (7 BELIC_SLOBODANHI284922  Line quality diagnasis B-HOSANCICEY VENAC-ISV-1:1-1-6-13  admin w2811 13
1316 Finished i ( BELIC_SLOBODANAI284322  Short line quality diagnosis B-HOSANCICEY_VENAC-ISY-1:1-1-6-13  admin W2BMINTZIAM H2ZEIN
1315 Finished i] Q I BELIC_SLOBODANM3Z84922  Line state diagnosis B-KOSANCICEY WENACHZV-1:1-1-6-13  admin S2BMI1N0B AN B728113 N1
1314 Finished i] (7 BeLIC_SLOBODANAIZ284922  Dashboard B-KOSANCICEN VENAC-ISV-1:1-1-6-13  admin AT P 927N
1 T HE 135 1
1 i e 131 1
| 11 e 1

201PM 9729

¥

413
% 13
& 13

274 Finished Q] 7 Line quality validation B-HOSANCICEY_VENAC-ISY-1:1-1-6-13  admin Y2630 MM M2 B
269 Failed ¥ BELIC_SLOBODANS#IZE4522  SELT B-KOSANCICEW_VENAC-ISY-1:1-1-6-13  admin S26M1310E2 AN 97261310
& 1268 Finished Q ¥ BELIC_SLOBODAN#I284922  Line state diagnosis B-KOSANCICEY_VENAC-ISY-1:1-1-6-13  admin 26N IE2 AN H26M13 10

I Fiter H Cancel matching H Delete matching H Expott matching ]

e \Vidimo inspekcije koje su do sada vrsene nad datim
portom.
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D (Line State Diagnosis) - SELT
mnagement

Status of B-VRANIC-ISV-1:1-1-2-11

Summarﬂ Diagnasis managementl SELT managementl Event histary | Configuration

Shawing n

Id State Progress Status Description Customer ID Inspection type Resource User name Start time Stop
il | i i
& 2232 Finished i] ] MIHAILOVIC_SRDAN#E332050 SELT B-VRANIC-ISV-1:1-1-2-11  admin /613 5:21 PM 11/6
& 2231 Finished i] @ O MIHAILOVIC_SRDANZ8332050 Line state diagnosis B-VRANIC-ISV-1:1-1-2-11  admin T1/6/13 5:21 PM 1176

LY &

[ Filter H Cancel matching H Delete matching H Export matching I

e SELT management - prikazuje dosadasnje uradene
SELT analize.
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LSD (Line State Diagnosis) - Event history

Status of B-MIRIJEVO-ISV-8:1-1-13-14

Summaryl Diagnosis managementl SELT managementl Event historyl Configuration

Time#

User name

Field

Old value

New value

Comment

11/28/13 2:08 AM
11728713 2:01 AM
11728713 2:01 AM
T1/27/13 4:09 AM
11726713 4:58 PM
11/26/13 4:58 PM
11714713 4:09 AM
11714713 4:09 AM
11714713 4:09 AM
10/26/13 4:09 AM
10/25/13 4:22 PM
1079713 4:09 AM
1078713 3:20 PM
10/8/13 3:20 PM
1078713 4:09 AM
10/8/13 4:08 AM
10/8/13 4:08 AM
910413 9131 AM
8728713 2:43 PM

system
nbi

nbi
system
admin
admin
system
system
system
system
admin
system
guest
system
system
system
system
system
system

DLM state

Virtual profile

DLM state

DLM state

DLM state

DLM state

Service profile

Service template

Service template resolution type
DLM state

DLM state

Service template

DLM state

Service template

DLM state

Service template

Service template resolution type
Service provider

Service provider

Validation
TP_7M_LP_VIRT
Waiting for switch
Operations (entry)
Disabled

Failed
DLM_TP_10M_LP_3
default Internet
Default

Operations (entry)
Disabled
TP_10M_LP

Failed

default Internet
Impaired
TP_10M_LP
Resolved (automatically)
DLM1

Operations
DLM_TP_7M_LP_1_VIRT
Yalidation

Waiting for switch
Operations (entry)
Disabled

TP_7M_LP

TP_7M_LP

Resolved (automatically)
Failed

Operations (entry)
default Internet
Disabled

TP_10M_LP

Failed

default Internet

Default

DLM1_bojana

DLM1

Line sync health ok, going back to operations

Service guality unstable or risky : next profile DLM_TP_7M_LP_1_VIRT

External profile switch discovered

Auto resolution to different service template
Auto resolution to different service template
Na virtual profile found

Auto resolution to different service template
No virtual profile found

Auto resolution to different service template
Auto resolution to different service template

e Event history — istorija dogadaja na portu za koji je
radena inspekcija.
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LSD (Line State Diagnosis) - Configuration

Status of B-MIRIJEVO-ISV-8:1-1-13-14

summary | Diagnosis management | SELT managementl Event history | Configuration

Port

& Changing service templates is not advisable in the current DLM state! Move the port to disabled first.

Label: | |
Labelz: | |
Virtual prafile: DLM_TP_7M_LP_1_VIRT

Service template: |TP_?[‘ﬂ_LP 4 |

Service template resolution: |Resn|ved {automatically] V|

Service provider: DLM1_bojana +

DLM state: Operations
Loop name Mot defined

[ oK ][ Disahle OLM H View reference ][ Clear analysis data ][ Clear non-SELT inspec

Configuration — prikazuje konfiguraciju porta vezano
za DLM
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Diagnosis Management —
inspekcije na razlicitim portovima
e Diagnosis — Diagnosis Management :

- Prikazuje|c§v ' svih inspekcija.

- Klikom na (View) vide se detalji inspekcije.

- Status:
- Zelena - oznacCava dobru stabilnost kod LQD
iInspekcije
- Crvena - oznacava loSu stabilnost kod LQD
iInspekcije
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Diagnosis Management

Diagnosis management

Current inspections | Import|

Showing row 221 to

Id State

Progress Status Description

Customer ID

Inspection type

Resource

User name

Start time 4 Stop til

(&= T

v+

| f

*

b

%

%

9, 2630 Finished
S 2629 Finished
@ 2628 Finished
@ 2627 Finished
@ 2626 Finished
@ 2625 Finished

2624 Finished
@ 2623 Finished
@ 2622 Finished
@ 2621 Finished
@ 2620 Finished
@ 2619 Finished
%, 2618 Finished
% 2617 Finished
% 2616 Finished
% 2615 Finished
& 2614 Finished
9, 2613 Finished
% 2612 Finished
& 2611 Finished

= = &l = = =l = = = = =l & = = El S =l 5 S S

9
2
g
&

lce

F KIZIC_MARKDZ6411208

Line state diagnosis

[F s-Sremska_Kamenica-M4-1/0/0/12 Line state diagnosis

[ PETROVIC_ZIVORAD#B650318
[ DORDEVIC_ZVONIMIR#3322807

w

Line state diagnosis
Line state diagnosis
Line state diagnosis

7 Krstic_Role_572387_Telskom_Malop Line state diagnosis

[ ZIVKOV_Savaze75505

F B-Krnjaca-Ma-1/0/2/19

7 B-Krnjaca-Ma-1/0/2/19

w

F B-Krnjaca-Ma-1/0/2/19

7 Milovanovic_Dejan_8121367
[ KOKIR_BORA

0P ELMAZI IBRAHIME165621
[ KOSOVAC_NIKOLA:671102
7 B-Repiste-Ma-1/0/0/1

I MARINKOVIC_MILANKAZ2395127
[ B-Krnjaca-Ma-1/0/2/19

7 B-Krnjaca-Ma-1/0/2/19

[ s-Zrenjanin_1-MA-2/0/2/8

Dashboard

Short line quality diagnosis

Line state diagnosis
Line state diagnosis
Line state diagnosis
Line state diagnosis
Line state diagnosis
Line state diagnosis
Line state diagnesis
Line state diagnosis
Line state diagnosis

Shart line quality diagnosis

Line state diagnosis
Line state diagnosis

S-KLISA-MA-T:1-0-11-49
5-5IRIG-MAT-1:1-0-0-12
B-RIPANJ-MA-1:1-0-1-38
BE-BEORCA-MA-1:1-0-3-46
B-SAJAM-MA-1:1-0-14-10
J-ALEKSINAC-MA-2:1-0-10-4
B-SAMOS-15V-1:1-1-2-23
B-KRMJACA-MA-1:1-0-2-19
B-KRMNJACA-MA-1:1-0-2-19
B-BLOK_23-MAT-1:1-0-12-33
B-KRMJACA-MA-1:1-0-2-19
B-LAZAREVAC-15V-1:1-1-16-40
B-MIRLIEVD-15-4:1-1-3-9
B-ZEMUN-15V-7:1-1-17-18
B-CREPAJA-15P-1:1-1-10-19
B-REPISTE-MA-1:1-0-0-1
B-REPISTE-MA-1:1-0-0-0
B-KRMJACA-MA-1:1-0-2-19
B-KRHJACA-MA-1:1-0-2-19

admin
admin
admin
admin
admin
admin
admin
admin
admin
admin
admin
admin
admin
admin
admin
admin
admin
admin
admin

S-ZREMJANIN_CENTAR-MA-2:1-0-2-8 admin

T/18/13 739 PM 117118/
11/18/13 139 PM 11118/
1/18/M13 736 PM 11718/
11/18/13 7235 PM  11/18/
M8 TI0PM 11718/
11/18/13 6:49 PM 11718/
1MA8M3 36 PM 11118/
11/18/13 9:54 AM 11/18/
11/18/13 9:54 &AM 11718/
11/18/13 9:53 AM 11/18/
11/18/13 9:51 &AM 11/18/
1/18/131:10 AM 11718/
11718713 12:55 AM 1118/
MBI NE46 AM 1118/
111831236 AM 11718/
MATAILI9PM 11177
MATAILI9PM 11177
11/17/13 3:50 PM 111177
1MATAI 34 PM 11177
111613 332 PM 111167

’ Filter ” Cancel matching ” Delete matching ” Export matching ]
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Report management

Prikaz svih izveStaja.

Aktivni izvestaji se generiSu svakog dana. Vreme pocetka i kraja generisanja
izvestaja se podeSava u System settings (trenutno je podeSeno 0-20h).

Report management

Current reports

Showing ro
Id Report template Filter definition Period RT state  Report state Start Time Stop Time Filter changed ST change:
* “Default report template® |* * Vl‘ bl V| - A
Default report template  Empty filter Previous (9/8/13 - 9/15/13) Active Ready 10718713 1:01 PM 10418413 1:01 PM False True
Default report template  Empty filter Previous (9/15/13 - 9/22/13)  Active Ready 10/18/1312:52  10/18/1312:53  False True
PM Pt
10/18/1312:44 10/18/1312:44 False True
Pi P
10/18/13 12:37 10/18/1312:37 False True
Pi P
10/15/13 10017 104151310017 False True
A AR
10/20/13 12112 10/20/1312:13 False True
AN AR
1072771312012 1042771312012 False True
AM AR
11/18/13 11:05 11/18/13 11:05 False True
PM Pt
11/18/1310:57 T1/18/1310:57 False True
P P
11718713 10:49 11/18/1310:49 False True
Pi P
T1/28/13 1:35 PM 11/28/13 1:35 PM False True
12/1/1312:13 AM 12/1/1312:13 AM False False
1273713 12:07 AM 12/3/13 12:07 AM False False

Default report template  Empty filter Previous (9/22/13 - 9/29/713)  Active Ready
Default report template  Empty filter Previous (9/29/13 - 10/6/13)  Active Ready
Default report template  Empty filter Previous (1076713 - 10/13/13) Active Ready
Default report template  Empty filter Previous (10/13/13 - 10/20/13) Active Ready
Default report template  Empty filter Previous (10720713 - 10/27/13) Active Ready
Default report template  Empty filter Previous (10/27/13 - 11/3/13) Active Ready
Default report template  Empty filter Previous (1153713 - 11/10/13)  Active Ready
Default report template  Empty filter Previous (11/10/13 - 11/17/13) Active Ready
Default report template  Empty filter Pravious (11717713 - 11/24/13) Active Ready

Default report template  Empty filter Previous (11/24/13 - 12/1/13) Active Ready
Default report template  Empty filter current (1241713 - 12/8/13) Active Ready

EEsE = = = =2 =2 =S = = =SE
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Report management

e Primer izveStaja sa podatkom da li su validacijom konstatovane linije se
degradacijom performansi, prikazano po IPAN-ima

Node Node selector IP address Prequalification NOK Number of active ports

+ =

B-ADA-UA-1 1J_Beograd 172.20.132.128 9 (7%) 120
B-AERODROM-ISV-1 1J_Beograd 172.22.1.121 6 (2%) 1
B-AKADEMIJA-15-1 1J_Beograd 172.22.1.196 28 (3%) 768
B-AKADEMIJA-IS-2 1J_Beograd 172.22.1.201 29 (3%)

B-AKADEMIJA-15-3 IJ_Beograd 172.22.1.202 21 (2%)
B-AKADEMIJA-ISY-4 1J_Beograd 172.22.1.197 17 (2%)
B-AKADEMIJA-ISV-5 1J_Beograd 172.22.1.198 19 (2%)
B-ALBANSKE _SPOMENICE-MAT-1 1J_Beograd 172.20.130.5 11 (1%)
B-ALTINA_T-MA-1 1J_Beograd 172.20.139.4 1 (0%)
B-ALTINA_1-MA-2 IJ_Beograd 172.20.139.9 0 (0%)
B-ALTINA_Z-15-1 1J_Beograd 172.22.1.177 0 (0%)
B-AUTOKOMANDA-IS-1 IJ_Beograd 172.22.2.150 27 (4%)
E-AUTOKOMANDA-ISV-2 1J_Beograd 172.22.2.156 6 (0%)
B-AVALA-MAT-1 1J_Beograd 172.20.140.4 55 (7%)
B-AVALSKI_CVET-ISVM-1 1J_Beograd 172.22.5.102 3 (1%)
B-BABE-1SV-1 1J_Beograd 172.21.66.24 1 (1%)
B-BALJEVAC-1SV-1 1J_Beograd 172.22.3.136 2 (2%)
B-BALKANSKA-MA-1 1J_Beograd 172.20.137.2 116 (18%)
B-BALKANSKA-MA-2 1J_Beograd 172.20.137.5 6 (3%)
B-BANJICA_1-1SV-1 1J_Beograd 172.22.3.102 11 (1%)
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DLM (dynamic line management)

Konfigurisanje virtuelnih profila:
e virtuelni linijski profili koji su identiCni linijskim profilima u produkciji
e DLM virtuelni linijski profili koji se povezuju sa service template |
linijskim profilima
e Za svaku kombinaciju

s servisa postoji po jedan
Service template

Do Durny 9 Sadrzi pragove za

Selected values: Unselected
values
DLM_LINERATE_10M_3_VIRT .
‘ e Fltars DLM_LINERATE_10M_4_VIRT < .
virtual profie filter: DLM_LINERATE 1536_1_VIRT servisa .

DLM_LINERATE_1536_2 “IRT

DLM_LINERATE_1536_3_VIRT . . .
DLM_LINERATE 16384 1 WIRT

DLM_LINERATE 16384 2 VIRT v m | n | maX rate Za DS I
Selected values: Unselected values: - . .

Ao US, kasnjenje, PSD
B-;IEAEJSEMIJA-ISJ I asn en e’

I1SAM_anly

DLM_LINERATE_10M_2_VIRT : procen u kval iteta
> (dBm/H2) itd.
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DLM (dynamic line management)
Service template ...

Service template type:
Auto resolution candidate:
[

Service quality | Prequalification indicator | Profile selection | DLM service ‘

I R . Selected profiles Available profiles

- DLM profili su profili koje NA
DLM_LINERATE_10M_2_VIRT DLM_BOY_6M_1_VIRT
DLM_LINERATE_10M_3_VIRT DLM_BOX 6M_2_VIRT

DLM_LINERATE_10M_4 VIRT DLM_BOX_BM_3_VIRT

les
. . v . . e
LINERATE_10M_WIRT Unassign | \DLM_BOX_EM_4_WIRT
automatski pridruzuje liniji u (L] et e e
Nlkd TINFRATE 1528 2 WA0T
Latency level 1.0 Latency level 8.0

procesu optimizacije

" u . o s . o [ -
LINERATE_10M _VIRT [ DLM_LINERATE_].OM_I_\-’IT DLM _LINERATE_10M_2_VIR]

Z k' T I Rates D5: 5120 / 10240 Rates D5: 5120 / 10240 Rates D5: 5120 / 10240
- Za Svakl service template Rates U 512 / 1024 Rates U5 512 / 1024 Rates Us 512 / 1024

 Target MM (DS / US): 6.0 / * Target MM (DS / US): 6.0 / ¥ Target NM (DS / US): 6.0 /|

definisana je hijerarhija e o
pridruzivanja DLM virtuelnih J }
linijskih profila (redosled Faes0s 5320 0704

Rates Us: 512 / 1024
“ Target NM (DS / US): 6.0 /|

promena profila u slucaju

IMP: 2.0

naru$enih performansi) S

* DLM_LINERATE. 10M 4 VIF]
Rates DS: 5120 / 7168
Rates US: 512 / 1024

* Target NM (DS / US): 6.0 /|
Latency: 8.0
INP: 2.0

L ot
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Ports management

- Daje listu portova sa odgovarajuc¢im DLM stanjem,
virtuelnim profilom i service template.

Port management

Ports | Bulk operations | Ports history|
[

Showing row

Line address User label1 User label2 Virtual profile Service template Service template resolution DLM state Service provide
- - - * . 2 Mk vl
B-KOMJARMIK-15-3:1-1-1-1 TP_1ZM_LP_VIRT TP_1ZM_LP Resolved (automatically) Disabled
B-KOMJARMIK-15-3:1-1-1-2 LIMERATE_10M_VIRT LINERATE_10M Resolved (automatically) Disabled
B-KOMJARMIK-15-3:1-1-1-3 LIMERATE_S5120_VIRT LIMERATE_5120 Resolved (automatically) Disabled
)
)

B-KOMJARNIK-15-3:1-1-1-4 LINERATE 5120 _VIRT LINERATE 5120 Resolved (automatically Disabled
B-KOMJARMIK-15-3:1-1-1-5 LIMERATE_4096_VIRT LINERATE_40% Resolved (automatically Disabled
B-KOMJARNIK-15-3:1-1-1-6 default Internet Default Disabled
B-KOMJARMIK-15-3:1-1-1-7 LIMERATE_4096_VIRT LINERATE_40% Resolved (automatically) Disabled
B-KONJARMNIK-15-3:1-1-1-8 TP_7M_LP_VIRT TP_7M_LP Resolved (automatically) Disabled
B-KOMJARMIK-15-3:1-1-1-9 LIMERATE_10M_VIRT LIMERATE_10M Resolved (automatically) Disabled
B-KOMJARMIK-15- 1-1-10 LINERATE_5120_VIRT LIMERATE_5120 Resolved (automatically) Disabled
B-KOMJARMIK-15- 1-1-11 LIMERATE_S5120_VIRT LIMERATE_5120 Resolved (automatically) Disabled
B-KOMJARMIK-15-3:1-1-1-12 LINERATE_ZOM_VIRT LINERATE_ZOM Resolved (automatically) Disabled
B-KOMJARMIK-15-3:1-1-1-13 LIMERATE_1536_VIRT LIMERATE_1536 Resolved (automatically) Disabled
B-KOMJARMIK-15-3:1-1-1-14 TPME_10M_LP_VIRT TPME_10M_LP Resolved (automatically) Disabled
B-KOMJARMIK-1S-3:1-1-1-15 default Internet Default Disabled
B-KOMJARMIK-15-3:1-1-1-16 TPME_18M_LP_VIRT TPNE_18M_LP Resolved (automatically) Disabled
R-KOM.JARMNIK-15-3:1-1-1-17 | INFRATF R170 VIRT | INFRATF /170 Resnlved (antnmaticallvt Nisahlad

E=g=g=g=g=g=g= == g= == g=ig=g=g=)
HEHEEEEEEEEEEEEEYE
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DLM (dynamic line management)
Proces optimizacije

Manual DLM activation Qperaton Triggers

- Automatically Triggered OStvarUje Se

DISABLED kroz vezu sa
DLM auto- / m OSSI

A aut Switch
activation Enable/ completed
disable DLM

FAILED

(1) From any state except Disabled
(2) From any state except Disabled

e Automatizovan proces kroz kojim se trazi optimalni konfiguracioni profil na
liniji, za dati servis, na osnovu izmerenih parametara linije, radi poboljSanja
performansi i stabilnosti linije. Obezbeduje maksimalnu mogucu brzinu na
liniji uz obezbeden kvalitet servisa i performansi.

DLM stanja: Disabled, Operations (Entry), Switch waiting, Validation,
Impaired

OPERATIONS < SWITCH

2 WAITING
A

IMPAIRED
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Report management

e DLM service quality za sve linije

DLM service quality

Generated on: May 17, 2019

= 43.5% N
Upgrade possible
= 48.2%

Stabilization
needed = 8.3%

|. Upgrade possible = 681,970 @ Stabilization needed = 116,868 @ Mo action needed = 615,074

Category Number Export
Upgrade possible 681,970 Export
tabilization needed 116,868 Export
Mo action needed 615,074 Export




% Telekom Srbija

Report management

e Reports for DLM enabled lines

DLM reports generation time: 5/17/19 1:35 AM

Service quality evolution

180,000
170,000
160,000

150,000
140,000
130,000

120,000

w 110,000
100,000
90,000
80,000
70,000
60,000
50,000
40,000
20,000
20,000
10,000
]

Mumber of line:

iififaEaEREEERE

B Stable © Risky B Unstable © Not enocugh showtime B No showtime
B Missing data Mot collected

[Unstable

v| Export Addresses | Export Graph Data |N0ne

DLM odlucuje o stabilnosti servisa na
liniji na osnovu agregiranog kvaliteta
servisa u predefinisanom vremenskom
ntervalu

Dat je primer izveStaja na nivou svih
linija uvucenih pod DLM — na
Cetvrodonevnom nivou.

Posmatra se stabilnost ukupnog broja
linija pod DLM-om.

Vidljivo je da je 02.05.2019. broj
stabilnih linija pod DLM-om povecan sa
120000 na 130000 linija.
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Report management

e Reports for DLM enabled lines

Reconfiguration reason

T T T T L ™ [ | | .
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0 Line sync health repair  Service quality repair il Service quality upgrade
0 Profile deprecation

|Line sync health repair V| Export Addresses | Export Graph Data

Dijagam oznacava broj linija za koje je
potrebna optimizacija i razloge za
optlmlzacuu
UcCestali gubici sinhronizacije
- Konstatovana degradacija kvaliteta
servisa
Moguc¢ upgrade kvaliteta servisa u
okviru definisanih karakteristika linije
Nemoguce detektovati uzrok
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DLM reports

Percentage of lines — daily values
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— Percentage of stable lines — Percentage of unstable lines
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Upgrade predictor

Upgrade predictor je deo extension platforme.

Podaci potrebni za predikciju su kolektovani od strane
kolektora u Network Analysis modulu na core platformi.
Extension platforma prihvata ove podatke, usrednjava ih
| smesSta u svoju bazu podataka.

Startovanjem Upgrade prediktora pokrecCe se algoritam
za predikciju koji daje predikciju brzine na liniji.

Ovi rezultati se prikazuju u okviru line state diagnosis na
core platformi.
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Upgrade predictor

Attainable Bitrate (Overview)

Primer predikcije ADSL2+
brzine na ADSL(2(2+))
linjjama.
Predicted bitrate ima prednost
u odnosu na attainable bitrate
merenu od strane CPE jer vrsi
merenje za:

- kompletnu prenetu

snagu signala
- ceo ADSL2+ spektar
- usrednjenu vrednost
N N R suma

fran i heﬂ are-l.':-u T (M ml |

mmmmmm

e Primena — kvalifikovanje linija za upgrade , ulazni podatak za CRM
aplikacije
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pgrade predictor —veza sa
TIS-om

e Ostvaruje se preko FTP servera

e U TIS-u su vidljivi sledecCi podaci za postojecCe BB
korisnike:

v trenutna DownStream | UpStream BB pristupna brzina

v predikcija maksimalne DownStream BB brzine po

ADSLuU u slucCajevima kada korisnik ima/nema IPTV
uslugu

v predikcija maksimalne DownStream 1 UpStream BB
brzine po VDSLu
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Upgrade predictor —veza sa
TIS-om

@Predik‘h\me hrzing
PREDIKTIVNE BRZINE - NETWORK ANALYZER

Broj
Razdelnik rebra Parica
10014 Akademijal 147 175

BB Port: B-Akademija-ISv-4.R1.81.LT11.22

Tip porta; ADSL Port (ADSLI+)

Ostvarive brzine: Trenutne brzine:
ADSL DS HSI 23194 DOWNETREAM: 10235

ADSL DS IPTY: 20621 UPSTREAM: 1021

YDSL DS 366TE

WOSLUS: 153385

|zgled ekrana u TIS-u
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Network diagnostics

Proactive network diagnosis Prblems summary
je deo extension platforme. i1 2o

Na osnovu prikupljenih
dnevnih podataka prikazuje
moguce probleme na liniji.
Odluka se zasniva na
binarnom principu. Ako je
proracunata pouzdanost
postojanja nekog problema
>= 60% prijavljuje
detektovani problem
(ispisuje se | u okviru core
platforme - Line state
diagnosis), a ako je manja
ne prikazuje problem.

Capacitive Coupling
Impulse Moise

Impulse Moise DownStream
Irpulse Moize LpSmeam,

Trie von e ik Contact

Madarn Interoperability

HMiSSing Alarmn Splitter

Man Inkepop List

Mizzing PCOTS Splitter
Unbalanced Loop
Untwisted Wires

\arging Moise Dipwnstrean
Matging Moise LpShream
In House Capacitor
Abnarmal Crosstalk
PEURFI DS

PEURFI US

EBad Contact in the Middle of the Loop
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Network diagnostics

Time of Last Reported Problem
‘Snapshot LQD Accumulated 24|25|26|27)|28/|29| 1 2

Prikupljeni dnevni podaci prolaze
kroz odredeni algoritam i dobijeni
rezultati su input za razliCite

senzore koji detektuju probleme.

U desnoj polovini prozora znakom
uzvika obelezen je dan i vrsta
smetnje za datu liniju u poslednjin
deset dana.

- Accumulated-ispisuje datum uz
S smetnju koja je postojala za period

Loop Loop

— pre poslednjin deset dana.

1093 17308 . T
7 s Na dnu se vide parametri linije.
380 448

12.3 18.6
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edan nacin primene NA u
odrzavanju

First-Level econd-Level Opztr\a{vt‘i,m -
Support Support Coritar

lhaveno
connectivity!

Line State Line Quality Stability
Customer Service Console Diagnosis Diagnosis Dashboard analysis

. Automatic
Problemrepair triggering

support
+ Customer service 21 of LQDwhen
: A line stability
complaintacceptance 1l degrades
« Troubleshooting trivial . . .
DSL problems Line Quality

Troubleshooting Troubleshooting Validation
connectivity problems  line quality problems D
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Zakljuéak

« Uz NA5530 ostvaruje se efikasniji nadzor,
optimizacija i upravljanje DSL linijama pristupne
mreze
Ukljucivanje NA5530 u procese u okviru definisane
arhitekture Telekoma Srbija omogucice unapredenje
CRM aplikacija i bolje korisnicko iskustvo
Potreban je dalji rad na implementaciji NA5530 kako
bi se efikasno iskoristile sve njegove funkcionalnosti
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Hvala na paznji!




